and the Pain Relief Foundation, Walton Hospital, Liverpool, UK SUMMARY A technique for securely stabilising the spine affected by malignancy has been developed. It provides excellent pain relief and some improvement of neurological deficit, and allows of laminectomy and radiotherapy. Although the technique is relatively simple, and the materials used are commonplace and inexpensive, it needs to be learnt which may mean that surgery for spinal malignancy will need the service of a trained surgeon, rather than that of an initiate.
Patients present for acute neurosurgical admission with a provisional diagnosis of cord or cauda equina deficit due to metastatic malignancy with depressing frequency. In orthopaedic practice they constitute a major problem of differentiation from those with other forms of back pains. In oncological or combined surgical/radiotherapeutic clinics, the possibility that pain with neurological deficit indicates extension of the known disease, is a constant threat.
The incidence of spinal metastases in the population as a whole is unrecorded. The instance of spinal metastases in the group of patients with a particular primary cancer appears not be be retrievable from the wealth of hospital data currently collected. The International Classification of Diseases feeds the confusion by the undoubted ambiguity that exists in coding metastases of the brain and spine, that is, the central nervous system, and those of the bony skull and spine. During 1982, in the Mersey Regional Department of Medical and Surgical Neurology, 26 operations were undertaken for malignancy of the spine. All but three were for metastases. At least five patients were admitted with confirmed metastases, but not operated upon, usually on the grounds of general debility. Another five patients were referred, but not admitted. Therefore in excess of 33 patients presented for neurosurgery from a population of nearly 3-2 million (1: 100,000). In our associated general hospital, Walton Hospital, during the same year, a further 14 patients had diagnosed metastases of the spine and came from a local population of 268,000. These did not come to neurosurgery. If there was equal access and referral to neurosurgery, from all parts of our region (almost certainly not the case), then around 150 patients within our region will have metastases of the spine and do not come to neurosurgery. Clearly the condition constitutes a significant problem.
The relative incidence of particular types of cancer amongst all those presenting with metastases of the spine to a general hospital has been determined.' Cancer of the lung is commonest (33%) followed by that from the breast cancer (28%). Primary malignancy of the spine, although much less frequent and usually involving a more protracted course, generates the same problems and suffers from the same lack of success. Cordoma is probably the most common primary tumour of the spine, and while this may be considered a congenital tumour of cell rests with an expected indolent course, it sometimes has a surprisingly rapid growth which cannot be controlled even by repeated local resection. Some are frankly malignant and metastatise. 6 Various forms of sarcoma are the next most common primary tumours of the spine.
Current management
If the diagnosis is known, any remaining possibility of suppressing the primary disease, will often indicate the first line of treatment. This may be endocrinological7 directed to the ovaries in carcinomatosis from the breast, or the testes in that from the pros- Decompression of the compromised spinal cord or cauda equina has usually been achieved by laminectomy.3 This will usually provide the diagnosis and may result in some neurological preservation or improvement, but it must render the spine less stable. The greatest likelihood is that this approach will still only allow removal of a part of the tumour, most of which is likely to be anterior and spreading from deposits in the vertebral bodies.5
As the main weight bearing of the spine is through the vertebral bodies and as it is this structure that is most commonly the site of malignant deposit,5 clearly the most logical surgical approach would be to remove the involved vertebral body and to replace it with a satisfactorily weight bearing substitute. Scoville We are inclined to expect less in the way of survival from the ravages of the primary disease and would therefore choose a simpler procedure that allows not only histological diagnosis, but decompression and also efficient and relatively easy stabilisation of the spine. 
Method
A technique for stabilising the spine using the posterior approach has been designed by Banks and Dervin.'4 A 3/8 inch (9 mm) square stainless steel rod is formed to the contours and curvatures of the exposed spine, in the operating theatre, using a bending device ( fig 1A) . The rod is perforated at regular, centimetre, intervals to allow screw fixation to the posterior vertebral arches as illustrated ( fig 1B) . The screws enter the bone at the base of the spinal process and progress obliquely across the midline into the opposite lamina (fig 2) . The rod is bedded down onto the irregular platform provided by the adjacent laminae and spinous processes, by a thin layer of cyanoacrylate. The rod is firmly screwed home while the cyanoacrylate is still pliable. Additional fixation by wiring through the perforations to the laminae or spinous processes can be performed if necessary. The advantages of this method are:-(1) The intrinsic strength of the rod which requires no additional reinforcing materials, (2) The rod, in conforming to the spinal configuration, is completely unstressed and is therefore unlikely to dislocate. This is to be compared with the use of a Harrington rod which is wedged in place, under stress, and is therefore always likely to spring loose at one end and dislocate, (3) Fixation is achieved immediately adjacent to the point of instability by multiple points of anchorage to uninvolved bone. This is superior to the indirect and distant fixation by hooks or wedges or angulation by other techniques.5"-The acrylic used in this method is small in quantity and serves only to complete the surface conformation of the rod to the underlying bone and is not used to provide strength. It can, however, act as a locking washer on the screws. Its low value modulus of elasticity when compared with bone or steel confers the additional theoretical advantage of its being able to take up transferred forces between these two structures.'4
Summary of Cases
This technique has now been used on 23 cases of metastatic malignancy and three cases of primary malignancy of the spine. It has also been used for stabilising three cases of lumbar spondylolisthesis, two cases of thoracic tuberculosis, and in a modified form on two cases of metastatic malignancy when an anterior approach was also used. The results are detailed in the table.
In ten cases the primary cancer was in the breast. There were two prostatic carcinomatoses, two myelomatoses and two melanomatoses. Instabilitty was present at fifteen thoracic, thirteen lumbar and one cervical levels: in five cases instability was present, and treated, at two levels. In all but one patient, pain was prominent in the clinical syndrome and relieved in each. The pain relief lasted to death or to latest follow-up in 22 of the 25 cases, though in several, prior to death, pain had appeared elsewhere in the body by extension of the primary process. In two cases pain returned at to the site of stabilisation. In one of these (Case 18) with metastatic melanoma the pain returned after three months as did the paraparesis, and was clearly associated with massive extension of the tumour locally. There was no evidence of spinal instability (fig 3) . In the other patient, with cordoma, (Case 25) pain and paraparesis returned after three months. In this case there was evidence of slight, though definite further collapse of the affected vertebral body. This tumour appears to be growing rapidly and has continued to progress in spite of two anterior explorations with attempted vertebral body replacement. This is the only example in the whole series of failure of the rod fully to support the spine. It was noted at the initial stabilisation that the bone was soft and several screws appeared to achieve only moderate impaction. Wires were added in an attempt to improve fixation. This bony softening is likely to relate to the previous recumbancy of the patient who had spent ten months in bed, receiving morphia, prior to referral to us, with a presumptive diagnosis of metastatic carcinomatosis.
Improvement in neurological function was seen in 11 out of the 17 patients with deficit at the time of operation. This was dramatic with conversion from inability to walk to walking unaided in six cases (Cases 2, 5, 7, 18, 19, 25). In most, however, paraparesis returned after months. One patient (Case 24) showed no improvement in paraparesis and did not have pain at presentation.
All patients had radiotherapy to the affected spine either before or after stabilisation.
One patient (Case 8) died one week after surgery from pulmonary embolism. One patient (Case 2) with posterior stabilisation and anterior vertebral body replacement using an acrylic prosthesis died three weeks later with fulminating melaena. She had been on longterm dexamethazone therapy. Two patients (Cases 2 and 8) died of myocardial infarction and not of their primary tumour.
Discussion
The management of malignancy has been in general ineffective and uninspiring.23 18 When pain is present, radiotherapy is usually the preferred initial treatment. No attempt has been made to prove scientifically that it is indeed superior to stabilisation or stabilisation and radiotherapy combined. On the basis of being the least disturbing option, it is likely to be the first choice. If instability is suggested clinically, with aggravation of pain on weight bearing or movement, then stabilisation should be considered even before radiotherapy.
When neurological deficit results from compression, some relief can be expected by surgical decompression as long as the deficit is not complete and has not evolved too rapidly and has not been present too long.'3 19 The prime site for metastatic deposits in the spine is the vertebral body and the optimal method of 900 Miles, Banks, Dervin, Noori group.bmj.com on April 13, 2017 -Published by http://jnnp.bmj.com/ Downloaded from Stabilisation of the spine affected by malignancy decompression and stabilisation should be by vertebral body replacement using an anterior approach.
In the neck, access is easy and fixation to adjacent vertebral bodies should be secure, and this approach is to be recommended. It would seem logical to prop up the space from which the vertebral body has been resected by a prosthesis of either bone, acrylic or a specially constructed appliance (fig 4A & B) .
For vertebral body replacement in the thoracic or lumbar region, a major surgical exploration is required. While Harrington's results would seem totally to justify such a major procedure, '3 The addition of acrylic does not strengthen the rods, nor does it significantly reduce the stress forces. It can however provide the function of a prop when used as a vertebral body replacement and to a certain extent a keying function in suitably excavated cavities, but of course it does not adhere to bone. Positive fixation by a sufficiently strong, but unstressed rod, as described, would appear to be a more logical method of gaining stability.
Laminectomy and extradural decompression alone while providing a diagnosis and perhaps limited neurological improvement is very likely to further de-stabilise the spine. A clear illustration of this was seen in Case 19 . This lady had a three months history of mid-thoracic pain, partially relieved by radiotherapy, and a progressive paraparesis over a period of weeks. At the time of transfer she was just unable to stand and had lost posterior column function in the legs. The 5th thoracic vertebral body was already reduced in height ( fig SA) . Emergency laminectomy was followed by recovery of motor function such that she could walk with assistance and had return of proprioception. There was also relief of pain while her activity was limited. As we were particularly interested in the problem of instability a radiograph was taken seven days after the operation and this showed further col-Miles, Banks, Dervin, Noori 
